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I n troduc t i on 

The design construe t i b i 1 it;/ review has - e:e e s gr e a 
emphasis over the last tew years as a means of euro ' nc to 
rising cost of construction and the trend towards lie gae 
in contract disputes. A process which was once taken -or 
granted as- part of the design procedure has now become an 
item unto itself. Owners have been driven to this becaus 
of the number of claims made by contractors due to 
inaccurate, incomplete or ambiguous plans or- spec i f i c at 1 o 
and because the owner is becoming less satisfied with the 
qual i ty of work he is receiving. The designers are not 
completely to blame. In high inflationary times, once a 
project has been funded, it must be designed and construe 
as quickly a s p os s i b 1 e t o m ax i m i z e the c o n s t r u c t i o n 
obtainable within available funds. Although large federa 
funded projects will be designed prior to construct* on 
funding, smaller projects funded at the activity ’eve’ ar 
designed and awarded in the fiscal year. Adequate re 1 , . ew 
c an be t i me c on sum i n g and c os 1 1 y , an d until recentl y , .via s 
c on s i de r e d a 1 u x u r y . Ul i t h the c u r rent t r e n d s 1 n the 
c on s t r u c t i on industry, the de s i gn c on s t r u c t i b i • -y - e e* • 

s 

quickly becoming a necessity. 
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" Con s t r u c t i b i 1 i t y i s t h e p r ac t i c a 1 i t ot a o r o... e c * 
design, i n c 1 u d i n g the cl a. r i tv o t the c o n t r a c t 
documents to be understood, priced, administered 
•and enforced. Construe t i b i 1 i tv reviews assure 
that dr aw i n gs an d sp ec i f i cat i ons do n o t c on t a i n 
s i gn i f i can t errors , om i ss i on s and amb i gu i ties. 

A c c om pi is h men t o f c o n struct i b i 1 i t y r e v • e •-•-i s 
su f f i c i en 1 1 y in adv an c e o-f adv e r t i seme nr is 
essential to assure that adequate time exists for 
correction of deficiencies. It must be emphasized 
that construe tibi 1 i ty reviews are not a substi tute 
for t hi e designer's responsibility t o c h e c k the 
a c c u r a c y and c om p 1 e t e n e s s o f d r aw i n g s a n d 
specifications before they are submi tted for 
review." <21 > 

This definition is -found in the forward to the Naval 
Fac i 1 i t i es Engi neer i ng Command publ i cat i on P-446 , 

Con s t r u c t i b i 1 i t y Rev i ews . It emphasizes that the 
c onstructibilit y r e v i e w s h o u 1 d n o t be c o n f u s e d w i t h a 
technical r e v i ew . Technical ade q u ac y i s the re sp on sibil i t y 
o-f the designer and should be reviewed by the project 
engi nee r " w i t h the de s i gn -f i rm i f q u e s t i on s sh ou 1 d ar i se . 

Th i s rev i ew is al so not a -f unc t i onal rev i ew . The owner , i n 

c on j u c t i on w i t h the de s i gn e r , sh ou 1 d de t e rmi i n e the 

-functional requirements of the f'ac i 1 i ty and the most 
effect i v e mean s o-f i mp 1 erne n t i n g t h ose f' u n c t i on s . The 
requirements should be -fixed by the 35% design review. <1?) 
From this point, design and administrative initiatives are 
based on the fulfillment of these functions. 

Con s t r u e t i b i 1 i t y e n c omp asses the entire c on s t r u c t i on 
p r oc e ss f r om the own e r , de s i gn e r and c on s t r u c t or o o i n t s of 
v i e w . The pro j ec t m a n a g e r must keep t h e s e three 

p e r so e c t i v e s in mi n d a s the con tr a c t i s r e v i e w e d . I n line 



w i th the technical and tunc t i on a 1 re v i e ws , c or. s t r u c t i o it y 
c o u Id be c o n •=. i d e r e d the "a dm i n i s t r a t i v e " r e v i e w . m a n 

concern is to ensure that the contract documents accure ~e 1 y 
detail the work to be done and adequately address known 
f a c t or s w h i c h m i g h t affect the a c c orri p 1 i s h men t o f t h a t w o r k . 
Although other aspects of the project might be included, t r, 
p r i mar y ob j ect i ve of the con s t r u c t i b i 1 i t y r e v i ew i s t o 
ensure that the job can be accompl ished as the contract 
documents describe in writing and depict in the plans, and 
that on e doc ume n t doe s n o t c on t r ad i c t an o then . 

The method of re u i e w v a r i e s f r om o r g an i 2 a t i o n t o 
organ i zat i on , as does the e x per i ence of the i nd i v i dual 
ass i gn e d to ac c omp 1 i sh the re v i ew . I n or der t o e n su r e t n a t 
even an inexperienced project manager performs an adequate 
review, gu i de 1 ines should be establ ished to cover the- major 
p o i n t s of c on cern. The s i mp 1 e s t me an s o x p e r f orm i n g su c h a 
review is through use of a checklist procedure. Organized 
i r i a me. n n e r t o facilitate use w i t h a v a r i e t y o f c o n t r a c t 
subjects., a check 1 i st can prov i de gu i dance to the rev : ewar , 
document di scrap a n c i as and establ i sh a veh i c I e for feedback 
on the i terns i n quest i on . 
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accuracy -arid completeness of the job performed. To a 
profess i onal , h is repu tat i on i s h i s 1 i ve 1 i hood . wh i 1 e tne 
term p<rof ess i onal has many connotations, the Labor- 
Man ageme n t Re 1 a t i on s Ac t , as ame n de d in i ?47 , defined the 
t e rm " p r of e ss i on a 1 emp 1 oy e e " . 

The term " p r of e ss i on a 1 emp 1 oy e e " me an s : 

a. any employee engaged in work (1) predom i n an t i y 
intellectual and varied in character as dp cosed to 
r ou tine me n t a 1 , manu al , rrie c h an i cal . or p h ys i c a 1 

w o r k ; ( 2 > i n v o 1 v i n g c o n s i s t e n t e x e r c i s e o f 

d i sere t i on an d j u dgme nt in it s p e r f orman ce : < 3 ) o* 

such a character that the output produced or t w e 
r e su 1 t ac c omp 1 i sh e d c an n o t be s t an dar diced ■ n 
relation t o a g i v e n p e r i o d o f t i m e ; < 4 > <-• * g u i n c 

k n ow 1 edge of an advanced type in a * eld di- 
sc i ence or 1 earn i ng custorriar * 1 y ac cu . red o'--- a 
pi r o I o n Q e d c o u r s e of special zed i ~ e : a c t u a 

i nstruc t i on and study i n an i n = t i tut: on :•* • c n er 
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or 

b. any employee, who ( 1 ) has completed the courses of 
specialized intellectual instruction a n d =• c _ dy 
described in clause <4> of paragraph (a) , and 2 > 
is pert orm i n g related wor K under the su p e r v i s i on 
ot a professional person to qua! i f y himself to 
become a professional employee as defined in 
p ar agr a p h ( a ) . <27 ) 

While this definition lists four requirements necessary to 
be considered a professional employee by legal standards. 

most professionals also must be registered by a state 

/ 

1 i c e n s i n g boar d and u su a 1 1 y be 1 on g t o a p r of e =• s i on a 1 
soc i e t y . These soc i e t i e s represent the inter* s t s o f the i r 
members and serve as admin i strators of the standards set bv 
their profess i on . The Wa t i on a 1 Soc i e t y of Hr of e = s s on a ’ 
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legal basis, they are very effectively enforced through oeer 
pre ssu r e . Th e Artie r i c an Soc i e t of C i v i ' £n g i n e e <-• s h a = 
chosen to define a "profession" less t echn i c a ’ tnan f n e 
Labor Relations Management Act, yet the ccnnotat or =• :■ 
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word .are more completely described. As publ ■ shed in the i r 
Of f i c i a 1 Re q i s ter : 

A profession is the pursuit of a learned art in a 
spirit of public service ... C and] i s a cal ling i n 
which special knowledge and skill are used in a 
distinctly intellectual plane in the s e r v i c e o f 
man k i n d , an d i n wh i c h t h e su cce ssf u 1 e x p r e s s i on of 
crest i v e ab i 1 i t y and ap p 1 i c a t i on of p r of e ss i on a 1 
knowledge are the primary rewards. There is 
i mp 1 i ed the appl i cat ion of the highest standards 
of excellence in the education fields prerequisite 
to the calling, in the performance of services, 
and in the ethical conduct of its members. Also 
implied is the conscious recognition of the 
p r o f e s s i o n / s o b 1 i g a t i o n t o s o c i e t y t o a d v a nee i t s 
standards and to prescribe the conduct of its 
members. Cl) 

Professionalism cannot be decreed. It is a learned behavior- 
re i n f or c e d by per son a 1 sa t i sf ac t i on in the j ob ac i omp I : sh e d 
an d by r e c ogn i t i on as a c omp e t e n t i n d i v i du a 1 in the f ; e 1 d . 

A p r o teas i o n a 1 s h o u 1 d take t h o s e a c t i o n s n e c e s s a r y t o e n s u r e 
that the work he has produced is of the hi ghest cal i ber of 
wh i ch he i s c a p a b i e . In the case of a pro.j ec t man ager . tn i s 
means p e r f o rm i ng an adequate r e v i e w o f the c o n t r a c " 
doc ume n t s to minimise c on f u s i on in the b i os an d c os 1 1 >• 



c h an ge s 


to 
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It includes 1 


ooking out for 


own er / s 


i n t 


ere s t wh i 1 e 


e n s u r i n g t h e 


c o n t ract o r i s 



the- opportunity to accompl i sh the- job and receive 
consideration -for his- work. Finally, the project manage 
will conduct a proper review which considers- the impact 
the c o n t r a c t w o r k o n the health , s a f e t y a n d w el -fare o f t 
publ ic and corrects deficiencies in the safety measures 
requ i red. 



Cost Reduction 

Although one would 1 ike to be 1 i eve that professions 
alone instigated the call for improvement in contract no 
procedures, the driving force behind the push was more 
likely a need to identify c os t r e du c t i on act i on s . The 
r i s i n g c os t s of c on s t r u c t i on re su 1 t i n g f r om c h an ge s .made 
a f t e r contra c t aw a r d create s m a n y p r o b 1 em s f o r t h e ow n e r 
wor k i n g with a f i x e d budge t . Be s i de s i n c r e ase d c os t s , 
additional contract tirrie is often associated with change 
or de r s due t o c on t r ac t doc u men t e r r or s , om i ss i on s or 
ambiguities. The time involved can lead to more problem 
i t affects other areas of construction or if seasonal 
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L i ab i 1 it y 




both owners and contractors look to the responsible par t> to 
cower their losses. Legal 1 y , 1 iabi 1 i tv may be cowered under 



torts, intentional a n d u n i ntent i o n a 1 , a 1 s o < n ow n a s 
n e g 1 i ge n c e . (13 > An i n t e n t i on a 1 wr on g , w i t h the nr op e r 

evidence to prove it was intentional , always incurs 
1 iabil i t y on the wrongdoer . Negl igence, on the other hand, 
can be difficult to prove. The doctrine of negl igence 
s t a t e s that " e v e r y pens o n ow e s to e v e r y o t h e r p e r s o n the 
duty to exercise reasonable care and skill in the 
p e r f or man c e of i t s du ties t o a v o i d injuring the o t h e r 
person." (14) Reasonable care and skill is based on the 
actions of an average reasonably prudent person. This 
definition is far from definitive and is the crux of many 
1 i ab i 1 i ty su i ts . 



interpretation d i sp u t e s h a v e c au se d an i ncre a se in 

1 i t i gat i on . The i n ten t of the con trac t i ng par ties, as 

e x p r e sse d in the printed c on t r ac t , i s de t e r m i n e d in or de r t o 



the 1 aw of t o r t s , or w r o n g 



T h e r e a re t w o c a teg o r 



In add i t i on to accusat i on s of negl i gene? , con tra 



make equ i tabl e compensat i on . errors , om 



:« n s a n d 



amb i gu i t i e s c an 1 e ad t o a mi si nterpret a t i on of the 



the contract. Court ru! i ngs abound in this area 



general phi 1 osop h y i s t h a t 11 an inter p r e t a t ; on mn c h g i <■> 
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u s e 



preferred to one which leaves a portion of i t 
i n e x p 1 i c ab 1 e , in op e r a t i v e , void, in s i gn i t i c an t , mean i n 9 ' e ss 
or superfluous; nor should any provision be cons- trued e s 
being in c on f 1 i c t w i t h an other . . . [ Ho 1 -Gar M x g . Cor p . . 

United States-, 1 69 Ct . Cl. 384, 351 F.2d 972 <1*65>]." 15 

Also, the c ou r t will n o t "re j ect n o r t r e a t a s r e d u n d a n t c r 
me an i ngl ess, any par t of the con tree t i f mean i ng reasonabl e 
and consistent with other parts- may be given i t or it the 
contract may be construed with the word or words- left in 
C Beagl e-Ch i 1 cu 1 1 Pa inti ng Co . , 60-2 BCA 2731 < 1 960 ) ] . “ ( 1 6) 

Generally, in instances where the contract documents lead t 
some confusion, the courts will rule against the oar tv- 
responsible for preparing the document. "Since one who 
speaks or wr i tes can by exactness of expression more e as i 1 y 
prevent mistakes in meaning than the one with whom: he is 

deal ing, doubts arising from ambiguity of language are 

» 

resolved in favor of the latter [4 l-Ji 1 1 i son , Contract, 3d 
ed. , para. 621 , 1961]." < 1 7 > 

M o s t c o n t r a c t s w ill require that b i d d e r s r e p o r f o o u 1 o u 
mi stake s in the c on tract to the own e r ' s a 1 1 e n t i on . 

Con t r ac t or s h av e be en denied cl a i ms f or e r r or s wh i c h t h e v 
s h o u 1 d h a v e c a u g h t , h o w e v e r the trend s e e mi s t o h o Id t h e 
owner responsible for ensuring the documents are free of 
glaring errors. Although some contractors get a reputation 
for being change order claim "artists" bv bidding 
error-r i dden contracts low and making the 1 r orgf t pn the 
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w i th mu 1 t i p 1 6 - .and subs tan t i ve addendums and mod i f i c at i on s 
are prime candidates tor high change order rates. 

The in s u r a nee i ndu s t r y ' •=• r e s p o n s e to t h e i n c r ease in 
litigation has been to i n crease p r e m i urns for owner s , 
designers a n d c o n t r a c t o r s , alike. In the U n i ted States, t h e 
insurance industry col lects an estimated £-24? b : • 1 i on in 
premiums each year.. Insurance companies claim that in i Q £ 5 , 
they paid out £ 1 .13 in claim settlements a n d a s s o c i ate d 
expenses' -for every £1.00 in premiums collected and were 
simply not prepared -for the sudden outlay of funds. They 
blame the increase in settlements on the courts being overly 
s ym pathetic to the plaintiffs a n d o n 1 aw y e r s " c r e a t i n g " 
cases. Consumer advocate groups blame the insurance 
industry for poor investment pel icies, resulting in their 
1 ac k of ab i 1 it y to meet their fin an c i a 1 r e sp on s i b i 1 i ties. 

The 1986 Florida Legislature passed "radical" tort reform 
c on cerning the in su r an c e cr i s is. I n add i t i on t o o the r 
me asu r e s , t h i s ref orm repealed t h e doc t r i n e of j o n t an d 
several 1 iabil i ty for claims in excess of £25,000. As 
defined by B 1 ac k y s L aw D i c t i on ar y , "a 1 i ab i 1 i ty is a a d to 
be joint and several when the credi tor ma> sue one or more 
of the parties to such 1 i ab i 1 i ty seoaratel ■/ , or a’ ’ o- tnerri 
together at his option." < 2 ) This doctrine nas bee r nr own 
a s the " d e e o pocket" rule. If there are t n r e e d e * e n o a n r = 



1 0 



found responsible in a. 1 i a.b i 1 i ty 1 awsu • t ana on pne 
financial 1 y ab 1 e top ay the s.mou n t aw a r de d the pi a : n t ; * 
that individual must pay the full amount. The courts f 
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this doctrine argued that i t punished those who carried 
insurance or had other financial resources. Groups 
advocating the tort reform, such as Project Civil Ref or 
we r e on 1 y p an t i a 1 1 y pie ase d w i t h the legist a t i on . I n 
addition to other tort reform, the Florida legislature 
mandated a freeze on insurance premiums in the state, 
effect of this 1 e g i s 1 a t i o n h a s n o t y e t been full y r e a 1 i 
but two major insurance companies decided to immediatel 
stop wr i t i ng new pol i c i es in FI or i da . Th i s cou 1 d 1 eao 
firms not being able to get insurance at an--- price. Se 
i n s u r a n c e am o n g large f i r m s o r i n s u r e r ' s g r o u p s am o u n g 
construction organization members have become viable 
a 1 t e r n a t i v e s . S u c h a trend could 1 e a d t o i n c r e a s e d e m p 
o n c o ntr a ct r e v i e w s a n d i m p r o v e d c o n s t r uct i o n p r a c t i c e s 



order to reduce the possibil i ty of claims against 
organ i z a t i on '' s own 11 i n su r an c e mon i e s . " 
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SECTION TWO 



RIGHTS AN D R E S P ON S I B I L I T I E S 



Duty o-f the Reviewer 

Th e i n d i v i du a 1 r e v i ew i n 9 the c on t r ac t doc ume n t s or 
construe tibi 1 i tv wi I 1 norma. I 1 y be the project manager 
assigned to administer the contract once i t has been 
awarded. In order to per -form a proper review, the reviewer- 
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rights and 
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contractor, the designer, the owner and the general pub! ic 
at t e c t e d by the c on s t r u c t i on . 



The 



The contractor has the responsibil i ty to execute the 
intent o-f the contract in a worKma.nl ike -fashion using the 
reasonable care and ski 1 1 expected o-f an average prudent man 
in his trade. His work should be commensurate with the 
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contract documents while he prepares his bid. He is 
gov erne d by 1 oc a 1 bu i 1 d i n g c odes an d sh ou 1 d n o t v i o late 
those c o d e s e v e n it the s p e c i t i cat ; o n s indicate other w i s e . 
S u c h c o n t r a d i c t i o n s s h o u id be b r o u g h t t o the o w n e r =• 
attention. A c on t r ac t or h as the re so on s i b i 1 i t y t o e n su r e 
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workers arid the 



the safety of* his 
public at the time of con 
the facility by adherence 



s a f e t y of the general 
truction and through the life of 
to b u i 1 d i n g c o d e s a n d i n d u s t r y 



standards . 



The Designer 

The designer has the responsibil i ty of transforming the 
own er's i de as an d desires i n t o a wor k ab 1 e so 1 u t i on , 
incorporating function and safety as required by law and 
industry standards. He is required to 9X0PC i 50 P 9 8. S O n i 8. b 1 8 
care and skill in the performance of his duties. Design 
liability is cited when this standard has not been met. 
Details of arch i tec tural and engineering agreements will 
differ, however it is normally the designer's responsibility 
to ensure that a contract package is technically complete 
and accurate when presented to the owner for advertisement 
or n ego t i a t i on . Un 1 e ss i t h as be e n o the rw i se ar r an ge d , t h e 
own e r will be responsible f or p r ov i d i n g t h e a dm i n i s t r a t i v e 
additions to the contract documents. The designer also has 
rights inherent to every contract. Mainly, he has the right 
to receive compensation for the work he has performed. 

Should errors or omissions be found in his work, not due to 
negl igence, he should have the right to correct that work 
w i t hou t being 1 i ab 1 e f or r e su 1 tin g p r ob 1 ems . De t e rm i n i n g 
reasonable care and skill is not easy and can be taken to 
1 i t i gat i on for a f i nal dec i s i on . 



i 



Th e Own e r 



Ultimately, it is the own e r •" s de c i s i on wh a t i s t o be 
included in a contract. The owner is paying tor the work 
and will determine the use of the final product. He has th- 
right to expect wor k c omme n su r a t e with the fee h e is p ay i n g 
The owner has many other responsibil i ties. He must de* re 
what he wants from the designer or contractor. If he is 
uncertain at the onset, then he must wor k w i t h the de s i gn e r 
to c 1 ar i fy the areas of i ndec i s i on . He must be wi 1 1 i ng to 
pay for what he wants. This is the beginning of many 
problems. The owner needs to be aware of the true cost of 
project and be willing to pay that price or cut back on the 



de s i gn . The c on t r ac t documen t s de t a i 1 wh at the own e r i s 
requesting. It is important that he read and understand 
what is being contracted for in his name. Finally, the 
own e r must realize t h a t bo t h de s i gn e r s an d c on t r a c t or s , 
while exercising the reasonable care and skill required by 
their profession, can and will make mistakes for which the 
owner may have to assume financial responsibil ity. For tn i s 
reason, many inexperienced owners may choose to hire a 
construct i on man ageme n t < CM > f i r mi . 

A construction manager will act as the owner = agent 
the admi n i strat i on of a con trac t . Wh i 1 e some f i rms may ha 1 -' a 
a smal 1 construction force, the majori ty of work wi 1 1 be 



ac c omp 1 i sh e d by su be on t r ac t or s . Fee 
a popular method is for the CM firm 



a r r a n g e m e n t 



k > a r '••• , out 
i x e d + e e 
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e s t ab 1 i sh e d after ap p r ox i ma t e 1 y 60 percent de •=■ i gn . 7h = 
reduces the opportunity for confl ict of interest ana enable 



the CM to more 
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60 percent des 
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to be adjusted 


up 


or 


down depend i n g on 


t h e 


ow ran 1 ' s 


i i n ■=*. ; 



dec i s i on . 
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SECTION THREE 



CURRENT PRACTICES 

Each type of organization in the business of 
administering construction contracts has developed its own 
method of performing a construe t i b i 1 i ty review. Many times 
it may be accomplished in conjunction with technical and 
functional reviews and not separately acknowledged, but the 
essence of the review is being performed. 

Private Industry 

Two large, nation-wide construction management firms 
were interviewed concerning their construe t i b i 1 i ty review 
procedures. <3, 4) The emphasis placed on adequate review of 
design is evidenced by the experience level of the personnel 
assigned and the amount of time allocated to perform the 
coordination efforts. Construction management firms rely 
heavily on their reputation for success and that reputation 
is dependent on presenting a completed project on time and 
within budget. Adequate review is essential to meeting 
those requ i r emen ts . One firm designated an individual at 
the onset of the project to coordinate with the design firm 
and to carry that project to completion. The reviews were 
based primarily on that individual's personal experience. <5) 
The second firm chose to specialize and have an individual 
exclusively coordinating with the design efforts and 
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detached from the actual construction phase. The review 
procedures included contract compliance with a checklist 
utilized by the firm's estimating department and application 
of the "project executive's" personal experience. < 6 ) The 
advantage of the first method is that a key individual 
bee ome s inti ma t e 1 y f am i 1 i ar w i t h the c on tract doc ume n t s an d 
has personal impact on the methods of construction and types 
of material to be utilized. The second organization, 
however, allows the development of special ized fields. The 
individual should be able to quickly identify and correct 
the common errors or omissions and concentrate on the 
specific construe t i b i 1 i ty aspects of the project. The 
second method must include some form of indirect feedback to 
the project executive on the course of the construction 
phase in order to keep him current and prevent similar 
problems from recurring. The first organization has direct 
feedback to the individual responsible and could provide 
valuable lessons for coordination of future projects. 

The R e d i c h e c k S >- stem 

The Re di check system is a standardized method for- 
detecting errors and omissions. It was developed in 1982 by 
Mr . William T . N i gr o wh i 1 e he served in the Civil Engineer 
Corps, U.S. Navy, at the office in charge of construction, 
Trident Nav a 1 Su bmar i n e Base , Kings Bay , Ge or g i a C 0 1 CC 

He has since started a private practice in which 
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Trident) . 



he trains personnel in his technique and performs consulting 
work applying the method. Th r ou gh e x p e r i e n c e , he f ou n d t h a t 
errors and omissions accounted for almost halt of the change 
orders required on construction contracts. He states in an 
article outlining his method, " Wh i 1 e c on ducting 1 0 0 per c e n t 
design reviews, it is not unusual to find an average of five 
coordi nat i on errors or om i ss i on s per dr aw i n g . On an av e r age 
$■ 1 0 mill ion project with 100 contract drawings, almost 500 
errors can be found." (10) Red i check focuses on the 
coordi nat i on be tween d i sc i p 1 i nes . A CADD system or 1 i gh t 
table is recommended to facilitate overlaying the drawings 
and checking for conflicting designs. The typical errors 
which Red i check can identify are listed: 

* Structural drawings with column locations and 
grid lines that vary wit h ar c hi t e c t u r a 1 dr aw i n gs . 

* Architectural floor plans that do not match 
other discipline floor plans. 

* Arch i tec tural reflected ceiling plans that do 
not match light fixtures on electrical drawings or 
ceiling grille s/r e g i s t e r s on me c h an i c a 1 dr aw i n gs . 

* Electrical drawings that indicate items of 
e q u i pme n t w i t h different h or se p owe r rat i n gs , 
voltages, and phases than mechanical drawings 
an d/or sp e c i f i c a t i on s . 

* Mechanical drawings that read "see structural 

dr aw i n g s f or add i t i on a 1 r oof su p p or t s " wh i 1 e 
the s tructural d r aw i n g s d o n o t indie a t e su c h 

supports. (7) 

The Red i check system utilises the sequence of construction 
as it s gu i de 1 i n e , w i t h the c i v i 1 engineering dr aw i n gs be i n g 
checked first, then the structural , underground u t i 1 i ties, 
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electrical, mechanical and finally the architectural. It 
emphasizes that it is not a substitute for the technical 
review. Six gu i de 1 i nes recommended to reduce the risk of 
error are to "show the right information the least number of 
times and preferably only once; avoid notes such as "see 
architectural" or "see structural"; keep the number of 
dr aw i n gs to a mini mum ; av o i d ma t c h lines; keep t h e same 
orientation on all plans; and all wall sections should be 
shown at relative elevations to each other on the same 
sheet." (11) For the Red i check to be most effective, it is 
recommended that it be applied at the 100 percent design 
review and that an average of 45 minutes per drawing be 
dedicated. In the very first year of implementation at 01 CC 
Trident, the construction percentage cost of change orders 
decreased from ten percent to just over two percent. (?) 
Although the cost and time associated with the reviews was 
not compared to the projected savings for rate of return 
purposes, the benefits were certainly real i zed in both 
do liars and t i me 1 y c omp 1 e t i on s . 

The U.S. Navy^s Gu i de 1 ines 

Use of the Red i check method for design review is 
encouraged throughout the Naval Facilities Engineering 
Command (MAC FAC) , however a complete construe t i b i 1 i ty review 
requires more than an interdiscipl inary check of the plans 
and sp e c i f i c a t i on s . Guideline s f or c on t r ac t u r a 1 
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appropriations are based on the Federal Aquisition 



Regulations (FAR) and are specifically detailed for Navy 
contracting in the NAUFAC P-68 Contracting Manual , 
considered the "bible" for contract administration. 

Technical specifications and drawings are covered in Section 
III, Preprocurement Actions, Part 4. This section addresses 
items such as clarity, performance specifications, "or 
equal" sp e c i f i c a t i on s , p r op r i etar y sp e c i f i c a t i on s , 
coordination of specifications and of specifications with 
drawings, collateral equipment, contractor quality 
provisions and several other topics. Each section is 
referenced to the FAR p r o v i s i on wh i c h gov e r n s . < 23 > 

Division One of the sp e c i f i c a t i on s is re ser v e d f or 
administrative rather than technical requirements and is 
covered by Section I C , Part 2 of the P-68. A few of the 
items addressed in this section are bid items, experience 
c 1 auses , bonds , assump t i on of r i sk , c omp 1 e t i on da t e s , 
liquidated damages, insurance, government furnished 
equipment and warranties. (24) Section III, Part 4 and 
Section IV, Part 2 are provided in Appendix Two for more 
information on the items covered. 

While the Red i check system recommends that the review 
be conducted at 10 OX design, the Resident Officer in Charge 
of Construction (ROICC) contract administration handbook 
sets review at 95'/. design. Technical reviews- are made at 
35X and 95 Y. while funtional reviews are made at 35"'. design 



only, after which time functional requirements should be 
set. < 1 8 ) Some asp e c t s of the c on s t r u c t i b i 1 i t y r e v i ew are 
accomplished at 35% design, such as the i n tend i sc i p 1 i n ary 
coordination check and value engineering determination. 
Value engineering is a methodology used to reduce costs or 
simplify construction processes without degrading the 
function required. Many times value engineering is 
associated with reducing the quality of the materials and 
deleting the "extras" in a project, but an effective value 
analysis will reduce costs without sacrificing quality or 
aesthetics. (12) It is important for value analysis to be 
considered early in a project, but it can be applied at any 
point prior to and after award of a contract. Many large 
c on t r ac t s will include a Va 1 u e Engineering cl au se a 1 1 ow i n g 
for the contractor to present cost saving ideas with which 
he might have experience. The 35% review allows for early 
detection of errors or misunderstandings of what the projec 
is to ac c omp 1 ish . The a dm inistrative requ i r erne n t s , h owe v e r 
are not sufficiently de tailed t o a 1 1 ow f or a c omp r e h e n s i v e 
review, although it would be beneficial to have the 
tentative requirements at this time in order to screen 
subsequent problems and to research alternative solutions. 

By the 95% review, the project is in its pre-final 
stage . A1 1 techn i cal and a dm i n i str at i ve requ i remen t s have 
been detailed. It i s v e r y i mp or t an t that a t h or ou gn rev i ew 
be c on du c t e d at this point to minimize future d r ob 1 em s w i t h 



the- contract. According to the- ROICC handbook, te-n working 
days are allotted tor the distribution, review and return o 
all contract documents. This is necessary to ensure timely 
c omp 1 e t i on of the rev i ew an d su bseq u e n t adv e r t i seme n t of t h 
contract. It would be more real istic to set the t i me* 
al 1 owed for rev i ew accord i ng to the si ze and c omp 1 ex i ty o~ 
the project. Adequate review can be time-consuming but wi i 
pay for itself by minimizing costly change orders and time 
extensions due to incomplete and inaccurate contract 
documents. Documentation collected on the use of the 
Redi check system at Trident Naval Submarine Base, Kings Bay 
Ge or g i a sh owed that the percentage of c on s t r u c t i on c os t s 
attributed to change orders decreased from 1 OX to 2X the 
first year the system was introduced. (8) Although cost is 
usually the major concern, time extensions due to change 
orders can create additional problems. The key to reducing 
these problems is to control the qual i ty of the contracts 
being prepared. 

One .step taken by the Naval Fac i 1 i ties Engineering 
Command to improve the contracts prepared has been the 
establ ishment of the Contracts Qual i ty Assurance Division. 
This d i v i s i on was e x t ab 1 i sh ed in Nov ember 1 985 , i n r e sp on se 
to several audits and inspections which cited □ oor contract 
quality for the increasing cost of contract claims. It : s 
r e s p o n s i b 1 e f o r r e v i s i n g c on t r a c t p r o c e d u r e s , i m d r o v n g 
con tr ac t 1 anguage to ensure c 1 ar i ty , deve 1 op i ng gu : de 1 i res 



tor documentation of contractor performance, and determining 
training c r i t e r i a f or p e r son n e 1 in v o 1 v e d in c on t r ac t q u a i i t v 
assu r an c e . On e sue h i mp r om erne n t i mp 1 eme n t e d by t he d i v ; s i on 
has been the inclusion of qual i ty assurance of design as a 
selection evaluation factor in hiring Arch i tec t-Engi neer 
f i rms . An i n t e r d i sc i p 1 i n ar y c oor d i n a t i on r e v i eu h a s bee n 
incorporated into the statement of work for an A— E contract. 
This has been made a specific cost item in negotiating the 
A-E fee. The coordination reviews must accompany the design 
at the 35% and 9 5% review stages and are spot checked for 
correction of the errors noted. These changes were 
incorporated into the P-68 in July 1986, with the addition 
of Appendix J, Arch i tec t-Eng i neer i ng (A-E) Design 
Deficiencies: Cr i t e r i a for Es t ab 1 i sh i n g and F'r oc e ss i n g 
Possible A-E Contractor Liability. The FAR requires that 
A-E 1 i ab i 1 i ty be enforced and monies col 1 acted for costs 
i ncurred by the government, unless the administrative costs 
of col 1 ect i nq i t wou 1 d exceed the recover ab! e costs. (25) 

This new .requirement and the other improvements implemented 
by the Contract Quality Assurance Division should help to 
control contract change orders and claims. 



SECTION FOUR 



THE MECHANICS OF THE REVIEW 



The p u b 1 i c a t i on of i n s t r u c t i on s a 1 on e w ill not i mp r ov e 
the qual i t y of the contract documents. Guide! i nes can only 
be effective if presented in a manner which f ac i 1 i tates the 
review. They must be detailed enough to cover a wide range 
of situations and yet not be too cumbersome to use. The 



NAVFAC Publication-446, 


Construe t 


i fa i 


1 i ty Rev i ews 


, g i v e s 


general guidelines for 


the e x e c u t 


i on 


o -f -h. r *=• y i e w 


. The 


gu i de 1 i nes are divided 


into b i dd i 


ng 


i n f orma t i on , 


q 8 n €• n =«. ] 



paragraphs, and specifications and drawings. The 
sp e c i f i c a t i on s an d dr aw i n gs se c t i on i s f u r t h e r d i v i de d into 
d i v i s i on s wh i c h correlate t o the Con s truct i on Sp e c i f i c a t i on 
Institute < CS I ) s t an dar d c on t r ac t d i v i s i on s . Us i n g t h i s 
beak down of work and a check 1 i st of items to be considered, 
a very effective review tool is created. 

The , Red i check system recommends performing the review 
i n the same sequence as the construe t i on wi 1 1 t ake p 1 ace . 

Th i s a 1 1 ows a 1 og i c a 1 and c omp ! e t e e v a 1 u a t i on of the de s i gn 
F o r p u r p o s e s o f a c o n s t r u c t i b i 1 i t y r e v i e w , the C S I f o r m a t 
allows a standardization of any type of project. Using the 
U n i f o r m C o nstruct i on I n d e x < U C I ) , w h i c h w a s d e 1 •' e l o p e d + o r 
c os t an a 1 y s i s p u r p ose s , the CS I d i v i s i on s ar e further or ok e 
down into specialty areas. This type of breakdown 'arcs 
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itself to a checklist formatted review and 



c om p u t e r - a s s i s t e d p r o g r am w h i c h c o u 1 d f a c i 1 i t a t e the r e v e w 
process. Wi th a proper data base of cons i der a t i one for each 
d i v i s i on c ov e r e d , the r e v i e w e r c ou i d s i m p 1 y r e q u e s t a 
checklist of those items pertinent to a particular contract. 
Th e checklist s c ou Id be ac c e ss e d by i n p u 1 1 i n g t h e d i v i s i on 
codes included in the contract documents. The UCI added a 
D i v i s i on 0 t o the CS I d i v i s i on s t o c ov e r " c on d i t i on s of t h e 
contract." This division could contain items to be 
c on s i der e d f or b i dd i n g inf orma t i on an d gene r a 1 p ar agr ap h s . 
The ultimate goal of such a program would be to make as much 
knowledge available on a subject to a reviewer in a format 
which reduces the time required to perform the review. Fer- 
ine t an c e , by indicating t h at site wor k , CS I d i v i s i on 2 , is 
included in the contract, the program would proceed to ask 
if certain c on d i t i on s h ad been met by the c on t r ac t 
documents. A response of yes, no or not appl i cable would be 
recorded. Allowance for a remarks, section could be included 
for each, item which does not satisfactorily meet the 
r e v i ewer y s cr i ter i a , The output report f orma t c ou Id t a k e a 
variety of forms. The reviewer could request a 1 ist of ai 1 
discrepancies by code, with remarks, which could then be 
forwarded to the designer for consideration. A 1 ist of al 1 
items could be reported to substantiate that the review had 
been conducted and the i tenvs considered. Such documentation 
could be very useful should questions later arise. 
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repor t h a. v e b 8 s n t * k a n 



The checklist items for this 



primarily -from the NAUFAC P-446 Con s t r u c t i b i 1 [ t v 
Re v i ews . <22> Most items have been paraphrased tor brevity 

or c 1 ar i t y , wh i 1 e other s h av e been repr odu c e d v e r ba t i m . Th 
order o f i tern s h a s been re a r r a n 9 e d to t o r m a rn o r e 1 o g t cal 
sequence of review. Additional sources of consideration 
were SQUTHNAVFACEN6C0M Instruct i on 11012.1 0A , Re_v_i eu< o - 
P 1 an s , Specific a t i on s , an d Cos t Es t i ma t e s ( 2 6 > , the 



CHESNAUFACENGCOM I n s t r u c t i on 4330 . 62C , ROICC Pont -act 
A dm i n i s t r a t i on Han dbook ( 20 ) , and limited p e r son a 1 
experience. The following narratives explain the items of 
the checklist by CSI d i v i s i on . These d i v i s i ons are as 
foil ows : 
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D I V I S I ON 0 0 
B I D D I N G I N F 0 RMAT I ON 



I tern 


1 - Check that 


the bidding 


p 1 a c e 


address and time 




correctly 


shown in the 


I n m i t a 


t i o n f o r 3 i d s . 


Item 


2 - Check that 


the plan i ss 


u e o 1 1 


i c p a d d p a s 3 . r ; d 




number are 


correct and 


c omp 1 e 


t p w i t h z i c o d p 




area code . 








I t em 


3 - Check that 


t hi p c o p r* p c t 


p hi o n e 


n u m b e r a n d a d d r e 




g i uen for 


b i d i nqu i r i e s 


• 




I tern 


4 - Check that 


the correct 


phone 


number is given 




i n format i on on pre-b i d 


s i t e v 


i s i tat i on , anc t 




spec i f i c t 


i m e s a re i n d i 


cate d 


it n 9 c p •=• s a p y . 


I tern 


5 - Verify tha 


t the General 


D e s c r 


i P t i on c ofTip p t p 1 




c ov e r s the 


primary func 


1 1 ons 


i_; t t hi p 0 n r r* c t i 



I tern 6 



Check' that proper forms have oeen i n c ’ j dec for 



con trac tor 



t o i n d i c a t e bid. 



D I I S I ON 0 i 



6 EN E R A L R E Q U I R EM ENT S 



I t em 


1 — C h e c k 


for correct 


b i d 


i tern 


wor d i n g 


8. n c c o r "• 8 




an not 


at ion on the 


dr aw i n gs . 


It is 


i m p o r rant 




d i s t i 


ngu i sh bid i 


t ems 


f r om 


the b a s i 


c c Ci n t r* 3. c 



When multiple bid items are included, the base o r 

1 tern wi 1 1 be numbered one . Add i t i on a. 1 i terns must 
be -able to be bid separately such that any 
combination o-f items can be awarded with the base 
bid (i.e., Bid item 3 cannot be contingent on item 

2 being aw a r d e d . 

Item 2 - Evaluate the reasonableness o-f the contract 
c omp 1 e t i on time. This c h e c k sh ou 1 d c on s i de r 
a v a i 1 i b i 1 i t y of the construct i on si te . seasonal 
c on s t r a i n t s , a c t i v i t y c o n s t r a i n t s , 1 o n g lead time 
material , avai labi 1 i tv of government furnished 
mater i a 1 / e q u i p m e n t , a n d a n y o t h e r f a c t o r s w h ' c h 
might influence the n orma 1 c on s t r u c t i on t i me . 



Item 



Chec 


k to 


Se e 


i f schedu 1 i ng and 


p h a s i n q o f t h e 


work , i f 


i n c 


1 u d e d , i s c om o a t i b 1 


8 W i t h t 8 r: a h O •= O 


the 


ac t i 


f i t y 


• w a c h on a s e s h o u 1 


d n au 8 : 3. i'.m r - 



c om p 1 e t i o n d a t e 



1 i s t e d . 



Item 4 - If multiple completion dates are 1 is ted, one ex to 
see that 1 i qu i dated damages are i temized tor earn 
phase . 

Item 5 - Verify that - correct contract numbers, drawing 

numbers and titles are indicated and that the..- are 
consistent wi th the Table of Contents 1 i sting and 
throughout the documents. 



For 


un i t pr i 


ce contracts, 


e n s u r e 


t h a t the items 


t or 


schedu 1 e 


of prices to 


be b i d 


a r e c on pi etc . 



I tern ? - Ensure that any salvage material is clear! v 

identified and that information on when and where 
and to whom the material is to be del ivered is 
specifically detailed. Ch e c k r ecu i r erne n t s f or a i ! 
material which is to be removed and remain 
government property to be inspected prior to the 
s t ar t of c on s t r u c t i on . 

I tern 8 - Check requirements for a Construction 

R e p r e s ent at i v e '' s field o f f i c e a n d s pec i f y sice, 



type of structure , and utilities all owed. 



I tern 



Item 



I tem 



I tem 



I tem 



I t em 



I t em 



9 — Ver i f y site conditio n s ! C h e c k to see it e x i s t i ri g 
obs t r u c t i on are indicated and if e x i s t i n g 
utilities are clearly m a r k e d o n the pi a n = a r c a t 
the site. Have special soil conditions been 
noted? 

10 - Has the type of progress schedule been designated'"' 

Is a Ne twor k An a 1 y s is required for t h i s p r o..i act ? 

11 - .Check to see that prov i si ons/restr i c t i ons for 

util it y ou t age s h au e been c 1 e a.r 1 y sp e c i f i e d ! 

12 - Check the sp e c i f i c a t i on s refer i n g t o gov e r rime n t 

furnished equipment/material . Have the items been 
c 1 ear 1 y i den t i f i ed and de 1 i very schedu 1 e and 
1 ocat i on 1 i sted? 

13 - Are there any restrictions whatsoever at the 

construction site which will hinder the work of 
the contractor. Access which is in any wav 
restr i c t e d sh ou Id be cl earl y e x plained, 

14 - Check that security requirements have been 

identified as we 1 1 as any veh i c 1 e or oersonne 
passes n e c e s s- a r y f o r the c o n t r a c t o r c c w c r / i _ i t n e 
a r e a . 

15 - Check the requirements for any spec i a’ permits 

r e q u i r e d by 1 oc a 1 or s t a t e age n c i e s . Th e se 
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permits can seriously delay a. contract not 
considered ahead of time. Has time been alloted 
for the obtaining of these permits'? 

Item 16 - Applicable clauses required for restricted data on 
compu ter/EMCS i nstal 1 at i on shou 1 d be c 1 ear 1 y 
specified with the requ i remen t s clear! y ! i s t e d . 

Item 17 - For projects over %2 million, check the 

requirements for Contractor Qual i ty Control < CQC > 
provisions. If included, check that the 
provisions have been edited to suit the particular- 
requirements of the contract; check that the items 
to be tested are clearly identified and that the 
testing procedures and acceptable limits are 
clearly identified; check requirements for 
experience qualifications for those items 
requiring a substantial amount of experience; 
check specifications for factory-inspection o 4 -' 
products and for specialty inspections by outside 
agencies (i.e., hazardous waste disposal 
comp 1 i ance i nspec t i on by EFA> . 
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Item 18 - Environmental protection requirements should be 
clearly identified: protection of natural 

r e sou r c e s , e r os i on an d se d i men t a t i on c on t r o 1 , 
dust control , asbestos handl ing and disposal , and 
r e gu 1 a t i on s on bu r n i n g w i thin the construct i on 
ar ea . 



I tern 1? - Check experience clause requ i remen ts . Level I, 

contracting officer approval is required for this 
clause to be included. 



I tern 20 - L'er i f y types of bonds required in contract. Bid 
bonds, performance bonds and payment bonds are 
required for contracts in excess of $25,000. 



Item 21 - Check that proper insurance clauses are included. 

MAC FA CENG COM contracts gen e r a 1 1 y sp e c i f y insurance 
coverage as required by state and local laws or by 
FAR 28-306-7, whichever is higher. 

Item 22 - Is any portion of the contract subject to 

statutory cost limitations and has this been 
specifically set f or t h in the I FB? 

I tern 23 - Has this contract been considered for small 
bu sine ss se t -as i de ? 



■3 si 



DIVISION 02 



I t em 



I tern 



I t em 



I t em 



I tem 



I t em 



I t em 



SITE WORK 

1 - Verify property 1 ine dimensions on si te pi an wi th 

architectural drawings. 

2 - Dr aw i n gs sh ou Id clearly i n d i c a t e c 1 e ar i n g an d 

grubbing limits. 

3 - Hor i z on t a 1 and vertical su r v e y c on t r o 1 mon ume n t s 

must be shown . 

4 - Profile of underground works (sewer 1 ines, water- 

lines, e 1 e c t r i c a 1 and c ommu n i c a t i on lines, etc.) 
should be shown . 

5 - Check fence line and grade for confl ict wi th 

existing structures < e . g . , sewer manholes, 
e 1 ec tr i cal manhol es , water or gas ne ters , etc. ) . 



6 - Ver i f y 


all n ew elec 


t r i 


c a 1 , g •= 


i. s , w a t e r , 


s 0 W 0 


r~. 

» n. 


etc., 1 


i n e s c on n e c t 


i n g 


t o e x i 


sting. 






7 — S e w e r s 


should be be 


1 ow 


w a t e r 


lines i f t 


h 0 y 


■0 r 0 


w i thin 


10 feet h o r i 


z on 


t a 1 1 y . 


S e w e r a n d 


Wi . 3 . t 


er 1 i n 



c r oss i n g detail s sh ou 1 d be i n cl u de d i n t h a 
d r aw i n g s . All ow able c 1 e a r a n c e s bet w een w a t e r a n d 
sewer 1 ines under the building should be clear’v 






sh own in detail dr aw i ngs. 



D o n Ci t i n •=• t a 1 ] w a ter 
and sewer lines in the same trench side by side. 

I t em 8 - Loc a t i on s and elevation s of e x i s t i n q u n de r qr ou n d 
obs truct i on s sh ou id be cl earl y i n d i c a t e d on t h e 
dr aw i n gs < e . g . , c ab 1 e s , aban don e d pipe s , o i d 
foundations, log, etc.). 



I tern ? 


- Borrow 


and waste 


areas i nc 1 udi 


ng 


true k rou t e =• t o 




the con 


structi on 


sites should 


be 


cl e 9. r 1 y i n d i c s. 1 e 




on the 


draw i ngs . 








Item 1 0 


- Dump s i 


tes : 









(a) If excavation is included in the project 
i s a dump site c 1 ear 1 y identified in the pi an s an 
sp e c i f i c a t i on s? I s a d i s t an c e g i v e n '? Is it 
correct? Is a permit required? 

<b> Is the dump site on or off station? 

< c > Is the c u s t ome r full y awar e an d i n 
* agreement?' 

i 

{ 

Item 11 - Check schedule of avai 1 ab i 1 i ty of the areas to be 
demol ished. Provide notice to station prior to 
demoltion. How much time is necessary for area t 
be vacated, traffic rerouted, etc.? 
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Item 1 2 



I tern 13 



Item 14 



Item 15 



Item 16 



Item 17 



I tern 



18 



Demolition requirements should address the 
f o 1 lowing: 

C a ) Phasing of w o r k C s a 1 v age o p e r a t i o n s , 
demolition and disposal) and 

<b) Coordination with other phases of the 
construe t i on . 

When Test Piles and Pile Load Tests are specified, 
verify that drawings show number and locations of 
these piles. 

Drawings must include boring logs and soil 
c 1 ass i f i c a t i on along w i t h gr ou n d w a ter I e v e 1 . 

Check possible requirements for dewatering 
operation at proposed excavation areas. 

Specifications should have proper and sufficient 
sheet i n g an d sh or i n g requirements f or the ..i ob an d 
state that those materials wi 1 1 be on the site 
p r i or to starting e x c av a t i on op e r a t i on s . 

L'er i f y line and grade of ditches particularly on 
"Match Line" (i . e., often the line and grade of 
the same di tch are erroneous and wi 1 1 not maten) . 

Ch e c k p r o..i e c t dr aw i n gs for 1 oc a t i on an d e x tent of 
the v ar i ou s t y p e s of p av erne n t s . 



Item 1 ? 



I t em 20 



I tern 21 



I tern 22 



I tem 23 



I tem 2^ 



- Know location of all hand holes, manholes, 
obse r Mat i on r i se r s an d o then s tructure s or 
■features to be installed within the pavement area 

- Dr aw i n qs sh ou Id indicate total t h i c k n e ss of e ac n 
base course type (check pavement details). ’v'er . t 
cross-section indicated to insure that it agrees 
with specifications for base and sub-base courses 
and wearing course. 

- Has provision been made in the specifications tor- 
posit i ye control of the temperature of the 

b i t urn i n ou s ma t e r i a I ? 

- Test results on samples of asphalt, aggregate, 
sand and mix should be obtained from the plant 
pr i or to placing any b i turn i nous concre te . 

- Th e sp e c i f i c a t i on sh ou Id also e s t ab I i sh c r i ter i a 
- for maintenance of landscaping such as frequency 

of i r r i ga t i on , mow i n g and fertilizing if this i s 
deemed necessary. 



I n 


p base d 


work , 


can i 


rr 


i gat ion sy 


-• t ITi '=• D ^ 


o n o v i d e 


i n 


phases 


to new 


i and/ 


or 


e x i s t i n g 


1 andscap 


; n g ? 



I tern 



Check the number of trees and shrubs shown on the 
1 an dsc ap i n g pi an t i n g p 1 an w i t h their c or r e sp on d ; n g 
quantities shown on the "Plant Legend" or "Tree 
and Shrubs Schedu 1 e . " 



Item 26 - Do not plant trees over sewer or other underground 
utility lines or beneath overhead 1 i nee where tney 
will interfere when mature. 



I tern 27 - Types of fertilizer, times of appl i cat i on and the 
amount to be applied each time should be included 
in the p r o.j e c t sp e c i f i c a t i on s . Does the h os t 
activity r e q u i r e that all fertilizers, including 
type, amount and method of application be cleared 
through the local Pest Control shop? 

Item 23 - Specifications should require that before planting 
trees an d sh r u be- , the contr a c t or mu s t i n v e s t i ga t e 
the possibility t h a t the s i t e m a y h a v e p r e v i o u s 1 y 
been treated with herbicides or soil sterilants 
and make sure that soil condi t i on is su i table for 
p 1 an ting. 

I tern 2'? - Existing trees to remain within an area should be 
protected f r om a c c i d e n t a 1 damage w i t h h a r r i c a d e s 
or woode n p 1 an k s s t r ap p e d ar ou n d t h e i r t r u n < s . 



•a n d 



Item 30 - Is the customer aware of the trees 



= h r u b =■ t o 



be removed? Could some be relocated? Are any, of 
special interest to local organizations wno would 
resist their being de s t r eyed?’ 



DIVISION 03 



CONCRETE 



I tern 1 - Review specifics on concrete mix design, 

placement, curing and finishing. Include concrete 
testing requirements. 

Item 2 - When there is a requirement to test the cement, a 
sample from the mill which sup pi ies the job, or 
preferably from the job itself, should be shipped 
in air-tight containers. 

Item 3 - Specifications should state within how many days 

- (minimum) or percent of concrete strength achieved 
that removal of forms may commence on different 
types of concrete structures. 



I tern 4 



All Portland cement to be used in the concrete for 
an y i n d i v i u a 1 w a 1 k , c u r b o r g u 1 1 e r s h o u I d be o f 
the same brand and type . 



Item 5 - For large pavement (e.g., aircraft parking apron, 
t ax i way , r unway , etc.) sp e c i t i c a t i on r e q u i r erne n t = 
sh ou Id i n c 1 u de prep ar a t i on of " p av i n g an d 
jointing" pi an f or RO I CC ap p r o v a 1 . 

Item 6 - M i n i mum required c ov e r ov e r rein f or c i n g steel f or 
exterior concrete surfaces exposed to the weather 
an d f or i n t e r i or concrete su r f ac e s n o t ex p ose d t o 
weather conditions should be stated in the 
specifications. 



Item 7 



Specifications sh ou Id require that all 
r e i n f or c erne n t sh ou 1 d be sup ported and w i r e d 
together before pouring concrete. Is there enough 
room for reinforcing bars and other embedded 
i terns? 



I tern 8 - Drawi ngs must include re i nf ore i ng bar sp 1 i c i ng 
details. Is ov e r 1 ap sp e c i f i e d? 

I tern ? - Spec i f i cat i on shou Id state the type of f i n 1 sh 

needed to achieve a functional slab. Important 
p o i n t s of t h e sp e c i f i c a t i on s are: 

< a ) slope f 1 oor s to dr a i n s ; 

( b > bleed water should be removed on 1 v by 
dragging with rubber hose over the surface and not 
by dusting 'with dry cement to aosorb water. 



3 ? 



I tern 



I tern 



I tern 



1 1 em 



I t em 



10 - Pr o.j ect sp e c i f i c a t i on s sh ou ! d sp ec i r y a m , n i mum 

curing period for cast- i n-p 1 ace concrete before 
perm i 1 1 i ng the app 1 i cat i on of pr i mer and 
subsequent work for built-up roofs. 

11 - Specification s sh ou Id include the 

r e c omme n de d/ac c e p t ab 1 e C a s t i n c a nd Erect o n 
Tol erances of p recast panels. 

12 - Strand ends of pre-cast panels must be recessed 

an d bac k f i 1 led or o t h e rw i se c ar e f u 1 1 y p r o t e c t e d 
au o i de d c or r os i on . 

13 - Plans and specifications should 1 imit the number 

of cut strands in the members during coring or 
cutting pi ank s . 

1 4 - Wh e n p r e s t r e sse d p r odu c t s are f ac t or y f abr i c a t ? d 
sp e c i f i c a t i on s require the adherence t o c a t a 1 eg 
guarantees- as to capacities, dimension t o S e r a nee 
and p e rm i ss i b 1 e a 1 t e r a t i on s in the field, su c h a 
cor i ng for utility 1 i nes . 
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Item 



I tern 



Item 



I tern 



Item 



I tern 



I tern 



15 - Prestressed concrete shop drawings shall include, 

but not be limited to, the following items: 

(a) bed 1 ayou ts ; 

<b) cable tensioning data; 

<c) sequences for stressing and de tensioning 
(releasing) . 

16 - Ensure all slab finish elevations are indicated on 

the drawings. Pay particular attention to 
depressed or raised slabs. 

17 - Verify perimeter slab on structural drawings 

matches arch i tec tural drawings. 

18 - Verify all columns and beams listed on column and 

beam schedules. Check location and size. Also 
check against arch i tec tural drawings. 

1? - Verify expansion joints throughout building. 

Check locations against architectural drawings. 

20 - Check building elevations against f 1 oor plans and 

building sections against elevations and plans. 

21 - Check wall sections against architectural building 

sections and structural drawings. 
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DIVISION 04 



I tern 1 



I tern 2 



Item 3 



MASONRY 

Sp e c i f c a t i on s sh ou Id i de n t i f y all the re q u i r em 
i f a sample of masonry i s needed. 

Is full-time i nspec t i on by spec i al i nspec tor- 
re q u i r e d/ n e c e s s a r y o n m a s o n r y w o r k ? 

Verify masonry openings for windows and doors. 
Ch e c k ag a i n s t ar chi t e c t u r a 1 dr aw i n gs . 



DIVISION 05 
METALS 



I tern 


1 


- The spec i f i cat 


ions should cle 


a r 1 y i d e n t i f y i 


wh i 






materials or c 


oiti p o nen t s ( e . g . 


, steel tru s s e 


— ■ » 






b e am s , g i r d e r s 


, etc.) a r e t o 


be f a c t o r y i n s 


p p j“ 


I tern 


2 


- Make sure that 


detail of all 


major s true tun 


A 1 






steel connect i 


ons in the proj 


e c t a r e s h ow n 


i n 






dr aw i n gs . 








I t em 




- Make sure that 


stud types, si 


z e s a n d s p a c i n 





spelled out in the plans and spec i i cat ; on s . 

Item 4 - All welders that wi 11 be assigned to tne c ~ e 
sh ou 1 d p osse ss a c e r t i f i c a t i on that he •• sh e o a s 
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I t elTi 

I t em 

I tem 
I tem 

I tem 

Item 



I tem 



the qualification tests in accordance with the 
appropriate section of the American Welding 
Society Standard D 1 . 1 within the past 12 month 

5 - Are miscellaneous metal items described 

adequate 1 y ? 

6 - Verify structural members (columns, beams, etc 

against column and beam schedules and 
ar c h i t e c t u r a 1 draw i n g s . 

7 - Check column lengths against column schedule. 

3 - Ver i f y roof framing column 1 i nes and columns 
against foundation column 1 i nes and columns. 

9 - Verify perimeter roof 1 ine against arch i tec tur 
roof plan. 

10 - Ve r i f y e x pan s i on ..i o i n t s t h r ou gh ou t bu i 1 d i n g . 

. Ch e c k aga i n s t ar chi t e c t u r a 1 dr aw i n gs . 

DIVISION 06 
WOOD WORK 

1 - The specifications shall cover such terns as 

gr ades , mo i sture c on tent, size an d p at t e r n . 
surface texture and grain of material; -or ■ 
o a r p e n t r y a n d mill w o r k . 



43 



I tern 



Item 3 



Item 4 



Item 1 



Item 2 



I t em 



- Specific a t i on s sh ou 1 d s t a t e w i d t h , length, met h od 
of nail i ng or fastening and materials to be used 
for fastening finish carpentry .and mill work. 

- Sp e c i f i c a t i on s sh ou 1 d i n d i c a t e t h a t ou e r s i z e cuts 
an d holes w ill n o t be permitted du r i n g c u 1 1 i n g an 
bor i n g f or ser u ice r u ri s i n or der t o m i n i m i z e 
strength reduction of structural members. 

- Me r i f y all cabinets will fit. 

DIVISION 07 

THERMAL AND MOISTURE PROTECTION 

- Sp e c i f i c a t i on s sh ou Id indicate r oof i n g i n so e c t i on 
requ i remen ts . 

- Sp e c i f i c a t i on s sh ou Id i n d i c ate the it ems r e q u i r e d 
for test cut < i ,e. size of test cut, where i t 
should be taken, how often test cut wi 1 1 be done, 
etc . > . 

- Include pre-install at i on c on f e r e n c e requirement i 
the specifications to make sure the thckness of 
the roofing insulation, the number of layers, end 
the m e t h o d o f a p p 1 i c a t i o n a r e u n d e r s t o o d b y t r e 

c o ntract o r a n d w o r k ere, 
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I tem 



I tem 



Item 



I tem 



Item 



I t em 



I tem 



4 - Con tree t doc ume n t •=• sh ou id cl e ar 1 y I n d i cate wn c r- 

sur -faces are to be damp proofed . 

5 - Specifications should indicate the acceptable 

range of moisture contents and surface moisture, 

6 - Th e type of e x p an s i on .j o i n t s se a 1 an t ma ter a 

must be identified on both plans and 

/ 

specifications ( e . g . , asp h a 1 t - 1 ate x emu 1 s i on , 
hot-poured rubber -asp ha 1 t , premolded joint fille 
etc.) . 

7 - Specifications should indicate sealant amount of 

coverage per lineal feet on joints of various 
widths and depths. 

3 - Specifications should include a provision to 

insure that al 1 . i terns ( i . e. .drains, curbs, wood 
cants, vents, pipes, etc.) which penetrate the 

built-up membrane are in place before laying any 

pi i e s . 

9 - Specifications should require that roof insulati 
materials are to be kept dry before, during and 
after applications. 

10 - Materials at the job site should be prooeriv and 
neatly stacked, with p r o t e c t i v e c ov e r i n g i f 



necessary, to minimize damage. 



I tem 



I tem 



Item 



Item 



I tem 



I tem 



I tem 



11 - It is mandatory that the top surface of the 

exposed roofing be given a glazed-coating if the 
work stops for any reason; i .e., bad weather, 
night fall, or a large volume of work on the roof 

s 

by other building trades. 

12 - The rate of application of the hot bi tumen over 

the top ply should be specified. 

13 - For safety, bitumen heating kettles m u s t n o t o e 

put on top of any building. 

14 - If appropriate, notify local fire department that 

roofing work is taking place over specified dates. 

DIVISION 03 
DOORS AND WINDOWS 

1 - Verify building elevations against floor plan 

openings, paying particular attention to window 
and door openings. 

2 - Verify building sections against elevations and 

plans, noting window and door openings. 

3 - Verify all door schedule information including 

sizes, types, 1 abe Is, etc. Look f or om i ss i on s , 
duplications and inconsistencies. 
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Item 4 - Door hardware schedule should provide the 

f ol 1 ow i ng i n "format i on for each i tern of hardware : 
model number, finish, sizes and types of 
fasteners, including any designation of optional 
features or acessories. 



I tern 5 - Make sure that all "Detail Numbers" for doors and 
windows as shown on the floor plans have a 
correspond i ng detail on the architectural 
draw i ngs . 

I tern 6 - Verify measurments of doors and windows as soon as 
they are delivered on site. 



I tern 7 - Specifications should include provisions on how 
delivery, storage and handling of doors and 
windows will be done by the contractor on 
different types of doors <metal doors and wood 
doors) . 

I tern 8 - 61 ass and gl az i ng spec i f i cat i on s shou 1 d address 
the fol 1 ow i ng i terns: sash preparat i on , gl az i ng 

clearances, glass selection, glass preparation and 
g 1 ass p os i t i on i n g . 

I tern ? - Specifications for gl ass and glazing should 

indicate that installation of glass and glazing 
ma t e r i a 1 s sh ou 1 d n o t be a 1 1 emp ted wh e n the 
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I tem 



I tem 



I t em 



I tem 



Item 



temperature is- below 40 degrees Fahrenhei t to 
avoid moisture being trapped which wi 1 1 cause 
■failure o-f the weather tight seal . 

1 0 - Key i n g sys tem r e q u i r eme n t s sh ou Id be c oor d i rate d 
with the nee d s o-f t h e u s i n g act i v i t y . Ul h e n a n e w 
system is to be an extension of the existing 
sys tem, state man ufac tuner's n ame of the e x i s t i n g 
system . 

DIVISION 0? 

FINISHES 



1 - Compare 


arch i 


tec t u r a 1 


f i n i sh 


schedule t o 


spec i f i 


c a t i on 


i ndex . 


Insure 


that all f i n i sh 



materials are specified. 

2 - There sh ou 1 d be prov i s i on s i n the spec i f i cat i ons 

for exterior and i n t e r i or plastering c on c e r n i n g 
t emp e r a t u r e an d y e n t i 1 a t i on c on t r o 1 f or p r op e r 
cur i n g an d dr y i n g . 

3 - Surfaces requ i r i ng wax i ng and buff i ng sh ou 1 d be 

spelled out in the contract documents. 

4 - Specifications sh ou Id indicate wh a t =-u r face s 

requ i re no field pa inti ng , what surfaces come to 
the .job site already primed and painted, how many 
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5 



I t e*m 



costs ? ci c l"i s* u r fa c e is to r s c s i y s ) the t y p e o f 



coa t i 


n g s 


*? =< c n 


o 1 or 


:md 


Q ] r- S O ■*" 


each 


su r f ac e . 



the -finish coat to be appl ied to each surface. 
Specifications should indicate the p a i n t m i n i m u m 



and maximum coverage per gallon or the dry * i 1 m 
thickness -for each type or kind o-f paint material . 



Item 6 



Sp e c i -f i c a t i on s sh ou Id indicate wh ether p a t c h e d/ 
repaired areas are to be painted. Provide color- 
schedule. 



I tern 7 - Areas in plenum or attic which are to be plastered 
as required -for fire protection or sound barriers 
should be clearly marked in drawings. (This area 
is often overlooked by contractors and 
inspectors.) 

Item 8 - All fire rated walls should be clearly identified 
on the drawings (floor plans, sections and wal 1 
schedule.) 



I tern ? - Check drawings to determine which walls terminate 
at ceil i ngs or at the underside of the 
construction above ceil ings. These wal is should 
be c 1 e ar 1 y identified. 



4 ? 



Item 1 0 



Check floor and wall finish schedule with that of 



Item 



I tern 



I tern 



I t em 



the f 1 cor p 1 an s an d e 1 e v a t i on to date rm i n e wn i c h 
areas will race i ye tile. He i gh t of wal 1 tile 
shou Id al so be shown . < F i n i sh schedu 1 e 

oc c as i on ally is not consistent w i t h wh a t i s c a " 1 e d 
for i n the f 1 oor p 1 ans and e 1 euat i on . ) 

11 - P‘l ans and spec i f i cat i ons shou 1 d address wh ch 

method of carpet i n s t a 1 1 a t i on < " t ac k 1 e ss s trip " 
method or "glue down" method) will be used. 

DIVISION 1G 
SPECIALTIES 

1 - Structural drawings should include detail of wood 

backing and supports for wall or ceiling mounted 
i t ems < often omitted or ov e r 1 ook e d > . 

2 - I terns that project out from the wall in general , 

and grab bars i n par t i cu 1 ar , shou 1 d be moun ted 
directly to the wall framing system or to the 
bu i 1 t - i n an c h or age s attached t o the f r am i n g 
system . 

3 - Check locations of chalkboards, tack boards, 

direct or y and bulletin boar ds , etc. The y sh ou 1 a 
be addressed in the pi ans and/or spec i f i c a t i on s . 
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Item 4 



Item 5 



I t em 6 



I tern 7 



Mak e sure t h a. t toilet parti t i on s an d u r i n a i 
screens- supported only on walls, or units 
supported on wall and overhead construction are 
not secured to plaster or gypsum board alone, but 
are secured to sol id woo d o r steel b a c k i n g 
ma ter i a 1 wh i c h is, in t u r n , sec u red t o ,i o i s t s , 
studs or other structural elements of the framing 
system . 



- Moun t i ng he i gh ts and 1 ocat i ons of al 1 toilet and 
bath accessories should be indicated in the plans 
Me r i f y a 1 so h an d i c ap p e d t o i 1 e t s an d ac c e ss r ou t e 
requ i remen ts . 

- Ulindowis that will receive Venetian or vertical 
blinds should be clearly identified in the plans 
an d specif i c a t i on s . 

- PI ans and spec i f i cat i ons sh ou Id i nc 1 ude a su i tabl 
drapery schedule which includes information such 
as areas and rooms to rece i ve draper i e s , si oe and 
placement of each, type and location of rod and 
track, type of fabric, etc. 
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DIVISION 11 



EQUIPMENT 



Item 1 - Ve r i f y 1 ocat i on of equ i pmen t in bu i 1 d i ng . 



Item 



Check overal 1 dimensi on; of equ i pment age. i nst s ze 
of room where scheduled to be located. Ensure 
door or window openings are large enough to perm i t 
access . 



Item 3 - Ve r ify electrical c omp a t i b i 1 i t y/cap ac i ty . Ch ec k 
responsibility for hook-up. 

Item 4 - Ve r i f y p 1 umb i n g c ap ac i t y an d r e sp on Sibil it y f or 
hook-up . 

I tern 5 - Check specifications for submission of Operation 
an d Ma i ntenance man u a 1 s an d t r a i n i n g of ac t i v i t y 
personnel under direction of manufacturer’s 
representat i ve . 

Item 6 - Ensure proper ventilation and drainage is provided 
in ac c or dan c e w i t h e q u i pme n t sp e c i f i c a t i on s . 



I tern 



Ensure proper warnings signs are specified for 
areas where high voltage, high noise level or 
other h az ar dou s condi t i on s e x ; s t . 



Item 8 - If any hazardous materials are used/stored in 
area, ensure use/storage is in conformance wi t 
ac t i v i t y hazardous ma t e r i a 1 h an d 1 in g p r oc e du r e 
Verify that the activity responsible for the 1 
Spill F'r event i on Con t r o 1 an d Cou n t e r me asu r e s 
CSPCO plan is made aware of the types and 
quantities of hazardous materials. 

DIVISION 12 
FURNISHINGS 

I tern 1 - Check furnishings covered by contract. 

Furnishings will usually be purchased and 
installed under separate GSA contracts 
( su p p 1 y — t yp e p u r c h ase s ) . 

I tern 2 - For any items covered, verify location of 

turn i sh i n gs with ac t i v i t y . Ch e c k size aga i n s t 
r o om d i m e n s i on s , d o o r or w i n d ow o pen i n g s f o r 
ac c e ss , ceiling height an d 1 oca t i on of f i x t u r e 
Ch e c k' col or s aga i nst f i n i sh e s , carpeting, etc. 

Item 3 - If furnishings are government furnished mater i 
C GFM > , verify re sp on s i b i 1 i t y f or p r oc u r erne n t , 
de 1 i v e r y sc h e du 1 e , handling an d s t or age 
requ i remen ts . 



(This 
wh i c h 
Norma. 1 

b. P €* b. > 

P DO 1 3 , 

f ac i 1 i 
de ta i 1 
app 1 y . 

I t em 

I tern 
I tern 
Item 



DIVISION 13 
S FECIAL C ON ST R IJ CT I ON 

division i s se t as i de -for sp ec i a 1 i z e d c on s t r u c t i on 
wou 1 d n o t ade q u a t e 1 y be c ov e r e d in an o t h e r d i v i s i on . 

1 y . the work wi 1 1 be performed by special i sts in the 
S u c h c o n s true t i on might include s a u n a s . sw i mm i n g 
specialized 1 aboratory f ac i 1 i t i es , sol ar col 1 ec tor- 
ties or any other construction which can be better- 
ed in this se c t i on . Some gener a 1 c on s i de r a t i on s 
) 

1 - Check electrical c omp a t i b i 1 i t y/c a p a c i t y o-f a n y 

e q u i pme n t specified. Ve r i f y r e sp on s i b i 1 it y f or 
hook-up . 

2 - Check plumbing capacity for any equipment 

specified. Ve r i f y r e sp on sibil it y f or h ook -up . 

3 - V e r i f y c omp a t i b i 1 it y o f n e w c o n s t r u c t i o n w i t h 

existing but 1 d i n gs , i f ap pi i c ab 1 e . 

4 - Ensure specifications require any Operation and 

Maintenance manuals appl i cable to the f ac i 1 i ty be 
turned ov e r to the contract i n q officer d r i or t o 
c on tract c omp 1 e t i on an d that p r op e r t r a i n i n g u n de r 
direction of a manufacture's representative is 
p r ov i de d f or c ogn i z an t ac t i v i t y . 
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D I M I S I ON 1 4 



CONVEYING SYSTEMS 



Item 1 - Mer i ty location ot conveying system (dumbwaiter, 
esc el a t or , el evator , e tc , . uheck aga > nst 



architectural d r aw i n q s . 



I tern 2 



I tern 3 



I tern 4 



I tern 



I t emi 6 



M e r it y t h a t s t r u c t u r a 1 op en i n gs dee i gn e d r . o 
a c c omrri odate the s y stem a r e c o n s i s tent w i t h c ■ •' e r a 
d i men s i on s ot the e q u i pme n t and relate d u t i 1 i t i e 

Ensure that maintenance access panels are 
u n obs true te d an d c 1 e ar 1 y i de n t i t i ed . 

Ch e c k sp e c i t i c a t i on s t or i n sp e c t i on r equ i r erne n t = 
b y s t a t e / 1 o c a 1 ./NAM F A C a gene i e s . 

En su re the sp e c i t i c a t i on s require t h a t Op e r a t 1 on 
and Maintenance manuals are provided prior to th 
c omip 1 e t i on ot the contr ac t an d t h a t ac t i v i t y 
personnel are trai ned under the di rect i on o- a. 
m a n u t a c u t r e r / s represen tat i v e . 

M e r i t y that the s p e c i t i c a t ; o n s r equ i r e r h a t 

op e r a t i n g i nst r u c t i o n s a re to be p r o per 1 o cate c 

it the con v e y i n g s y s t e mi w ill b e u = e c o : n e 



gene r a 



p u b 1 i c 



DIVISION 15 



ME CHAN I CAL 



I tern 1 
I tern 2 



Ve r i f y all Me c h an i cal and P 1 umb i n g 

Verify all a i r c on d i t i on i n g uni t s , 
exhaust fans against architectural 



n o t e s . 



heater s a r i c 



r o o f p i a n s a n 



me c h an i cal sc h e du 1 e s . 



I tern 3 - Verify HVAC floor plans against arch i tec tu~ a’ 
dr aw i n gs , especially f or size. 

Item 4 - Check requirements for balancing of HVAC system. 



I t em 



I tern 



5 - Ver i f y that adequate ceiling height or attic 

exists at maj or du c t i n t e r se c t i on s . 

6 ~ Verify d i f f u se r s a g a i nst a r c h i t e c t u r a 1 r e f 1 e c 

ceiling plan. 



d a 



ed 



I tern 7 



R e q u i remen t s f o r s u bm i s s i o n o f a n y 0 p e r a t i o n a n d 
Ma i n t e n an c e man u a 1 s f or maj or me c h an i c a 1 equ i ome 
sh ou Id a 1 so be i n c 1 u de d i n the sp e c i f i c a t i or s . 
Specifications should require the contractor to 
t r a i n op< e r a t i n g per s on n e 1 t o operate the n e w 1 y 
installed mechanical equipment e . g . . a "• 
condi t i on i ng system , bo i i er o an t , e tc . uncer 
direction of a manufacturer's reoresentat e. 



I tern 



O 



O C O + 



- Sp e c i f i c a t i on s sh ou Id i n c 1 u de a r equ 1 r e d p e r ; 
op e r a t i on before the e q u i p men t t u r n o v e r t c t h e 
owner . 



Item ? 



Ch e c k spec i f i c a t i o n r e q u i r e m e n t f o r n e c e s s a r y 
s p a r e p a r t s a nd tool s t o b e p r o v i d e d b y t h e 
contractor for all of the equipment. 



Item 10 - Check major items of equipment and verify if the 
are c o o r d i n a t e d w i t h c o n t r a c t d r aw i n g s . P a y 
particular attention to h or se p owe r r a t i n gs an d 
' v o 1 t age requ i rements. 

I tern 11 - Check ceiling height and sice of doors of areas 
w here me c h a n i c a 1 e q u i p m e n t ( A H U , c om p r e s s o r s , 
steam ge n e r a t or s , etc. ) w ill enter into the 
building to make sure that there will be enough t 
space and passage for the equipment. 



Item 12 - 



I tern 13 - 



I tern 14 - 



Floor drains should be provided for equipment 
bl ow-of f . 

Ue r i f y all r o o f penetrati o n s < d u c t s , f a n s , etc. 
are i n d i cate d on r oof p 1 an s . 



Spec 


i f i cat i ons 


sh OU 1 d 


i n d i c a 


t e w h o w i 1 


1 p e r f o r m 


the 


c u 1 1 i n g a n d 


p a t c h i 


n g/ rep 


a i r s wh e n 


! fi r t 9 . , ] ! n g 


9 Q u i p m ■=* n t o n «=* x 


i s t i n g 


bu i 1 d i 


ng-= . 








Item 



I tern 
I tern 



I tern 

I tern 
I tern 
I t em 



15 - Provide access doors at all -fire damoers, 

au t oiti a t i c d am pi e r s* , coils, f i l t e r e , heater s 
thermostats or at any item that r s q u i r 9 s 
s e r v i c i ng . Doors are to be a i r t i qh t , secure i y 
■fastened an d a c c e s s- i fa 1 e a nd able to be "full * 
opened . 

16 - v' e r i f y fire d ami p e r s are i n d i cate d a t sm c k e a n d 

fire wal 1 s 

17 - Specifications sh ou Id i n d i c ate t h a t all Fire 

Sprinkler System submittals will be subject to 
review and approval of the EFD Fire Protection 
Bran c h , c o or d i n a t e d w i t h fire a 1 arm sp e c i f i c a t i on 
an d Mechanical /E 1 e c t r i c a 1 dr aw i n gs . 

1 3 - On ex i st i ng bu i 1 d i ngs , check p i p i ng for poss i b 1 e 
i nterference w i t h other existing u t i 1 i t i e s abc v e 
ceiling and other part s of the b u i 1 d i n g . 

1 ? . - Check all c on n e c t i on s . 

20 - Check requirements for hydrostatic testing. 

21 - 3 p a c i n g o f pipe h a n g e r s a n d •=. u p p o r t s f o r e a c h t y s 

of pipe should be addressed in the plans arc 
spec i f i ca t i one . 



I tem 



or 



I tem 



Item 



I tem 



I tern 



Item 



22 - Make certain that access panels are provides 

values located behind ceil i ngs and wal Is. 

23 - Insure that in large structures, water serv.ce is 

such that portions of the system may be isolated 
+or repairs without i n t err up t i ng service in entire 
bu i 1 d i ng . 



I nsure 


that 


r oof drains 


a r e n o 


t go i n g t o be p 


h i gher 


t h a n 


surround i ng 


r o o f . 


Uer i f y d i sc harg 


point. 


C r o =• 


s -check aga i 


n s t a r 


c hi t e c t u r a 1 d r aw 



1 oc a t i on s . I f p oss i b 1 e , v e r i + y that r oot dr a i n = 
•connect to storm sewer and not sanitary sewer 
1 i n e s . 

25 - Mer i fy that all fixtures are connected to the 

sanitary system and that pipe sizes agree. 

26 - Gas 1 i nes shoul d be above other util i t i es wh : ch 

cross or parallel. 

27 - Asbestos removal spec i f i cat i one shou 1 d be i nc 1 uded 

in the General Paragraphs if there is any asbestos 
on equipment or piping to be removed. 



D I I S I ON 1 6 
ELECTRICAL 

Item 1 - Specific a t i on •=• sh ou Id c 1 e ar 1 y de tine p r oc e du r e s 
•an d restriction s f or sc h e du 1 i n g ou t ages an d the 
tee. s i b i 1 i t y of util it y i n t e r r u p t i on s . Ch e c k 
against the statement made in the General 
Para g r a p h s f o r c o n s i s t e n c y , a n d t h a t the t w o a r e 
c r oss-r e f e r e n c e d . 

Item 2 - Requirements for submission of Operation and 

Me. i n t e n an c e man u a 1 s f or ma.j or electrical e q u i pme n 
sh ou Id be included in the sp e c i f i cat i on s , 

Sp e c i f i c a t i on s should requ ire the c on t r ac t or t o 
train operating personnel to operate the newly 
installed electrical e q u i pme n t/f ac i 1 i t i e s < e . g . , 
su bs t a t i on , motor c on t r o 1 center, i n t e r c om sv s tern, 
fire a 1 arm sys t erri , ge n e r a t or s , etc. '> u n de r the 
direction of a man u f a tune r s r e p r e se n tat i v e . 

Item 3 - Check major items of equipment and verify if they 
are coord i nated wi th contract dr aw i ngs. r'ay 
particular attention t o h or se p owe r r a t i n gs an d 
v o 1 t age r e q u i r erne n t s . 

Item 4 - F o r m a. . j o r t r a n s f o r m e r s a n d o n p r i m a r y c ■ r - c u i t 
br e ak e r s , r e q u i r erne n t s f or fact or ■••• : n = p e c * ■ on 
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I tern 



sh ou Id be included in t h e p 1 an =• a n d 
spec i f i cat i on s . 

5 - Check ceiling height and size ot doors of areas 
where electrical equipment ( i .e. transformers, 
mo t or c on t r o 1 center, etc.) w ill enter i n t o t h e 
building to make sure that there will be enough 
s*p ac e and p* ass-age t or the equipment, v' e r i f y 
overall dimensions of electrical equipment vi ,e, 
sw itch ge ar , t r an stormer s , etc. ) t o i n su re t h e y 
will fit in the space prov i de . 

Item 6 - Transformers shall have a minimum aisle space of 
IS inches. 

Item 7 - Insure that outdoor transformer pads have adequate 
drain age . Check a 1 so the ar e a s su sc e p t i b i 1 i t y t o 



f 1 o o d i n g . 

Item 8 - Provide general g u i d a n c e o n h a n d 1 i n g , r e m o v a 1 , 
ma intenance, etc. of t r an sf ormer s w i t h 
Po 1 y c h 1 or i n a t e d B i p h e n y 1 s < PCS > . 



I tern 9 



C e r i f y if exp 1 o s i v e / h a z a r d a r e a s a r e 



sh own/de fined. 



Item 10 



'v'er i f y if building frame is to be grounded, 
e q u i p m e n t / c om p u t e r g r o u n d s s h ow n '? 



Item 11 



Item 12 



I t em 1 3 



Item 14 



Item 15 



- F or u n de r gr ou nd elect r i c a 1 d i s t r i bu t u i on s ■ s ~ em s 
check c on du it for p oss i b 1 e i n t e r f e r e n c e w . t n o t 

u n de r gr ou nd utilities-. 

- Insure th-at the required depth of util i t y pole 
hoi es i s shown i n the p 1 -ans and spec i f ! cat i on s f 
each type of pole and type of so i 1 . 

- Proper sag of conductor between poles should be 
addr e seed in the pi an s an d sp e c i f i c a t i on s . 

- Plans and specifications should clearly address 
connect i on s be twe e n n ew and e x i s t i n g e q u i pme n t . 

- Electrical power source for new and old building 
should be clearly shown and explained on the 



draw i ngs . 



Item 1 6 ~ U e r i f y all Electrical dr aw i n g n o tea. Mak e su r e 
they make sense when compared with other notes. 

Item 17 - Uerify sizes (diameter or thickness) of items 

supposed to be concealed in the wall to make sur 
they will not protrude beyond the face of the 
studs ( i . e . electrical outlet boxes). 



I terni 18 - Verify location of all panel boards and that the 



indicated on the el 



are 



ectr i c a 1 



r i s e r d i a g r am . 



suit i c i e n t 



K ' a - - 



Item 1 ? - 'Verify that there is 

el e c t r i cal p a n e 1 s to fit w h ere s p e c i * e d . 



I tem 20 



On existing bu i 1 d i n gs , c h e c k c on du i t s f or p os s t b 1 e 
i nterterence w i t h o t h e r e x i s t i n g u t i 1 i t i e s abo v e 
the ceiling and other parts of the building. 



Item 21 - Electrical sw i tches sh ou 1 d n o t be o u t p ar 1 1 y 

w i t h i n a tile w a 11 an d p ar 1 1 y w i thin a n on - 1 1 e 
wal 1 , espec i al 1 y i n bathrooms. 

Item 22 - Each lighting fixture should be detailed on the 

drawings to show shape, lamp, diffuser, finish and 
construe t i on and moun ting me thod , and gaske t i ng 
and dimensions of poles for exterior 1 i oh ting. 



Item 23 



P 1 an s an d specif i cat i on s sh ou Id a 1 so i n d i cate 
1 i gh ting f i x t u r e mou n t i n g height s an d sp e c i f i c 
1 ocat i ons . 



Item 24 - Verity all light fixtures against architectural 
reflected ceiling plan. 



Item 25 - Spec if i 


c a t i on s 


Sh OU 1 d 


i n d i cate 


th 


5. t 


all f ■ re 


system 


subm i t ta 


1 s w i 


1 1 


b e s u b j e 


ct 


t 


Q p P 0 5 - 1 ! IA* 


approve 


. 1 by the 


EFD 


Fi 


r e P r o tec 


t i 


on 


Bp 3.n cm i 



c oor d i n a t e d w i t h fire so r i n k 1 e r sys tem 

sp e c i f i c a t i on s an d Me c h an i c a 1 / E 1 e c t r i c a 1 or aw i n gs . 

Item 26 - Proposed fire alarm system should interface w . 
ex i s t i n g a 1 arm sys t em . 



DESIGN CONSTRUCT I BIL I TY REVIEW CHECKLIST 



< t o be used in c on j u n c t i on w i t h the guidelines) 



ITEMI DESCRIPTION 

I 
I 

I DIVISION 00 - BIDDING INFORMATION 
I 



YES 



NO IN/A 



REMARKS 



riBidding place address correct of TFB ' I I 

I I I I 

2 1 PI an issue office address/phone no. correct I I I 

I I 1 1 

3lCorrect phone no. /address for bid inquiries I I I 

I I I I 

TlCorrect phone no./times tor pre-bid site visit I I I 

I I I I 

51 General Description completely covers contract I I I 

I I I I 

SlProper forms included lor contractor to indicate bid I I I 

I I I I 

I DIVISION 01 - GENERAL REQUIREMENTS I I I 

I III 



TlCheck bid item wording/annotation on drawings 

ZiEvaluate contract completion time 

31 Check scheduling/phasing with activity needs 

?l Check liquidated damages for multiple phases 

SlVerify contract no./drawing no. /title are consistent 

I 

Si For UPC, check Schedule of Pri ces form 

I 

7l 1 s salvage material clearly identified? 

I 

Tils Construction Rep. field office required? 

I 

TlVerify site conditions! 

I 

10 1 Check type of progress schedule designated 

1 1 1 Check provisions/restrictions tor utility outages 

nils GFE/BFM clearly identified? 

I 

131 Check restrictions on access to construction site 

I 

FTl Check security requirements/passes 

1 5 1 Check reuqirements tor locai/state special permits 

i 61 Check clauses concerning restricted data 

I 

F7l Check requirements tor CQC 

IBl Ensure EPA requirements are clearly identified 




ITEM I DESCRIPTION 

I 

I 

I DIVISION 01 - GENERAL REQUIREMENTS (continued) 

I 

lYlCheck experience clause requirements 

2CTlVerify types of bonds required * 

2Tl Check for proper insurance clauses 

22 1 Check for statutory cost limitations 

I 

23lHas contract been considered for small business 



YES 



NO 



N/A 




i 

I DIVISION 02 - SITE WORK 

I 

TlVerity property line dimensions 

— 2lDo drawings clearly indicate clearing/grubbing limits 

3l Are hor izontal/vertical survey monuments shown? 

I 

” TlAre underground utilities marked? 

51 Check fence line/grade tor conflict with existing 

JlVerify new utilities connecting with existing 
I 

71 Check that sewer lines are shown below water lines 
I 

— BlAre underground obstuctions clearly indicated? 

?IAre borrow/waste areas clearly marked? 

I 

10 1 Have dump sites been indicated? 

I 

FTlCheck availability of demolition site 

I 

12115 demolition worked to be phased? 

I 

13lVerify number/location of Test Piles 

I 

1 4 1 Do drawings include boring logs/soil dass/GWL 

15115 dewatering required? 

FSlCheck shoring/ sheeting requirements 

r7lVerify line/grade o+ ditches 

18lCheck location and extent of pavements 

I7lCheck location of manholes/risers/etc to be installed 

I 

2t)lCheck thickness of pavements indicated 

211 Do specs provide for positive control o+ bitum mat 1 

22lCheck test requirements tor asphalt/aggregate/sand 

23lVerity landscaping requirements tor site 

241 Lan irrigation to new areas be provided in phases? 



REMARKS 



ITEMI 

I 



DESCRIPTION 



I DIVISION 02 - SITE WORK (continued) 



251 Check number of trees/shrubs against schedule 



26JVerify plantings will not interfere wi th utilities 



^7 1 Check requirements -for fertilizing 



28lVerify soil condition prior to planting 
I 



2?IVerify existing trees wi ! ) be protected during const, 
3111 Check with customer on trees/ shrubs to be removed 



I DIVISION 03 - CONCRETE 

I 

'I Review concrete mix design 



?l Check requirements to test cement 



iVenfy mmimun days/strength required for form remov. 



I Check that same cement used for each member is noted 



Ils paving and jointing plan required 



I Check minimum coverages for reinforcing steel 
iVerify reinforcement is supported and wired 



I Do drawings include rebar splicing details? 
I Is type o+ finish specified? 



lolls minimum curing time specified tor CIP builtup root 
ITIDo specifications include tolerance levels? 



121 Are strand ends recessed for tensioning 
Hlbo specs limit number of cut strands? 



MlVerify adherence to catalog guarantees 

I ' 

15lCheck requirements for prestressed shop drawings 



16IVenfy slab finish elevations 
I 



17lVerify perimeter slab matches architectural drawing 



18lVenfy columns/beams against schedule 



lYlVerify expansion joints throughout building 



2Uj Check bu i I ding elevations/f loor plans/sections 
2T I Check wall sections against bldg sections/structural 



YES 



NO 



N/A 



REMARKS 



ITEM 



Verify masonry opening tor windows/doors 



— I 



“in 



— i 



DESCRIPTION 



DIVISION 04 - MASONRY 



Do specifications require a sample of masonry? 
Is a full-time masonry inspector required? 



DIVISION 05 - METALS 



Verify which materials are to be factory inspected 
Ensure structural steel connection details are shown 



Verity stud types/sizes/spacings 



Verify reqi remen ts for welders 



Check miscellaneous metal items 

Verify structural members against column/beam sched 



Check column length against column schedule 
Verify roof framing column lines and columns” 



Verify perimeter root line against arch, roof plan 
Verify expansion joints throughout building 



DIVISION 06 - WOOD WORK 



Check requirements for finish carpentry and milk work 
Check requirements for fastening finish carpenty 



Check restrictions on cuts for service runs 
Verify cabinets will fit 



DIVISION 07 - THERMAL PND MOISTURE PROTECTION 



Check roof inspection requirements 

Do specs indicated items required for test cut? 



Is pre-installation conference indicated? 
Verify which surfaces are to be damp proofed 



Verify acceptable range of moisture content 
Verity type of expansion joint's sealant mat'l 



Do specs indicate sealant coverage per lineal toot? 
Are items which penetrate membrane identified? 
Verify requirement tor insulation to be kept dry 



YES 



NO 



N/A 



REMARKS 



